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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for Phase I
Investigations. Copias of these guidelines may be obtained from
the Office of Chief of Engineers, Washingtom, D.C. 20314. The
purpose of a Phase I Investigation is to identify expeditiously
those dams which may pose hazards to human life or property. The
assessment of the general conditiom of the dam is based upomn available
data and visual inspections. Detailed investigation, and analyses
invelving topographic mapping, subsurface investigations, testing,
and detailed computational evaluations are beyond the scope of a
Phase I Investigation; however, the investigation is intended to
identify any need for such studies.

3 In reviewing this report, it should be realized that the reported 1
f‘ condition of the dam is based on observations of field counditions

' \ at the time of inspection along with data available to the imspection

team. In cases wher~ the reservoir was lowered or drained prior to

{cspection, such action, while improving the stability and safety of
the dam, removes the normal load on the structure and may obscure
certain conditions which might otherwise be detectable if inspected
under the normal operating envircnment of the structure.

} & It is important to note that the condition of a dam depends on

3 numerous and constantly changing internal and external conditionms,
E § and is evolutionary in nature. It would be incorwect to assume that
the present condition of the dam will continue to represenc the
condition of the dam at some point in the future. Only through frequent
inspections can unsafe conditions be detected and only through continued
care and maintenance can these conditions be preveamted or corrected.

Phase I inspections are not intended to provide detailed hydrologic

and hydraulic amalyses. In accordance with the established Guidelines,
A - the Spillway Test flood is based on the estimated "Probabla Maximum
: Flood" for the region (greatest reasonably possible storm rumoff), or :
fractions thereof. Because of the magnitude and rarity of such z stom
avent, a finding that a spillway will not pass the test flood should
not be interpreted as necessarily posing a highly inadequate conditiom.
The test flood provides a measure of relative spillway capacity and
serves as an aide in determining the need for more detailed hydrologic
and hydraulic studies, considering the size of the dam, its gzeneral
condition and the dowmstream damage potential.

v




¢
g
B
E ¢

1.2
1.3

2.1
2.2
2.3
2.4
2.5

3.1
3.2

4.1
4.2
4.3

PHASE 1 INSPECTION REPORT

NATIONAL DAM SAFETY PROGRAM
CROGHAN DAM (NORTH AND SOUTH)
I.D. NO. NY 694
# 112A-340 BLACK RIVER BASIN
LEWIS COUNTY, NEW YORK

TABLE OF CONTENTS

ASSESSMENT
OVERVIEW PHOTOGRAPH

PROJECT INFORMATION

GENERAL

DESCRIPTION OF PROJECT

PERTINENT DATA

ENGINEERING DATA

GEOTECHNICAL DATA

DESIGN RECORDS

CONSTRUCTION RECORDS

OPERATION RECORDS

EVALUATION OF DATA

VISUAL INSPECTION

FINDINGS

EVALUATION OF OBSERVATIONS
OPERATION AND MAINTENANCE PROCEDURE
PROCEDURES

MAINTENANCE OF THE DAM

WARNING SYSTEM

EVALUATION

R

I
"
[

LiiC Tap
Usenncuneeg
T

antifl (‘gtion\‘:
S TTTTT—————

_Li “iritatiang

'vail hility g,
"1l ogna o,
!) p -al

293
A

PAGE NO.

[pN ]

Y

4
4
4
4
4
5
5
6
7
7
7
7
7




PAGE_NO,
5 HYDROLOGIC/HYDRAULIC 8
5.1 ORAINAGE AREA CHARACTERISTICS 8 |
5.2  ANALYSIS CRITERIA 8 |
5.3 SPILLWAY CAPACITY 8
5.4 RESERVOIR CAPACITY 9
‘ 5.5 FLOODS OF RECORD 9
| ‘ 5.6 OVERTOPPING POTENTIAL 9
; 5.7  EVALUATION 9
‘ ] 6  STRUCTURAL STABILITY 10
E 6.1 EVALUATION OF STRUCTURAL STABILITY 10
! 7. ASSESSMENT/RECOMMENDATIONS 12 1
] ; 7.1 ASSESSMENT 12
P 7.2 RECOMMENDED MEASURES 12
b

APPENDIX

A. PHOTOGRAPHS

B. VISUAL INSPECTION CHECKLIST

c. HYDROLOGIC/HYDRAULIC ENGINEERING DATA AND COMPUTATIONS
D. STRUCTURAL STABILITY

E. REFERENCES

F. DRAWINGS




oy

PHASE 1 REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: Croghan Dam (North and South)
(I.D. No. NY 694)

State Located: New York

County: Lewis

Watershed: Black River Basin

Stream: Beaver River

Date of Inspection: October 15, 1980

£§S§SSMENT

A visual inspection of this dam and the engineering analyses performed revealed
that there are a number of structural deficiencies on this structure.

The Structural ctability analyses indicate that the factors of safety against
both overturning and sliding are less than desireable. When the dam is subjected to
severe loading conditions (ice load, flood flows), the safety factors fall to critical
levels. Further investigation of the stability is needed including subsurface investi-
gations and concrete coring. This information should then be incorporated into a
dezafled stability evaluation. Appropriate modifications to the dam should then be
made.

It is recommended that within 6 months of the date of notification of the owner
these investigations should be commenced, within 18 months, necessary modifications to
improve the stability of the structure should be completed.

The hydrologic/hydraulic analysis performed indicates that the spillway does not
have sufficient capacity to discharge the peak outflow from one-half the Probable
Maximum Flood (PMF). However, a high tailwater condition could be expected for this
storm event and a dam failure would not significantly increase the hazard to loss of
1ife from that which would exist just before an overtopping induced failure. Therefore,
the spillway capacity for this structure has been rated as inadequate.,

A number of other deficiencies were noted on this structure. These deficiencies
should be corrected within 18 months of the date of notification of the owner. Among
the required actions are the following:

1. Repair tilting pier at right end of log sluice;

Replace missing concrete on walls supporting intake structures;

3. Repair deteriorated concrete on all spillways;
4, Repair scoured concrete at base of pier on right end of log sluice;
5. Repaired spalled concrete on the retaining wall adjacent stoplog structure # 1;
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Investigate seepage through the left abutment wall adjacent stoplog

structure #2;

Remove brush and trees growing on both sides of wall connecting the

two spillways ;

Repair the leaking low-level outlet at the spillway #3;

Develop an emergency action plan for notification of downstream

residents.
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George Koch
Chief, Dam Safety Section
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of Environmental Conservation
NY License No. 459837
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OVERVIEW PHOTO
CROGHAN DAM (NORTH)
1.D. No. NY 694
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OVERVIEW PHOTO

CROGHAN DAM (SOUTH)
1.D. No. NY 694




PHASE 1 INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
CROGHAN DAM (NORTH AND SOUTH)

I.D. NO. NY 694
# 112A-340 BLACK RIVER BASIN
LEWIS COUNTY, NEW YORK

SECTION 1: PROJECT INFORMATION

1.1 GENERAL

1.2

a. Authorit :

The Phase I inspection reported herein was authorized by the Department
of the Army, New York District, Corps of Engineers, to fullfill the
requirements of the National Dam Inspection Act, Public Law 92-367.

b. Purpose of Inspection
This inspection was conducted to evaluate the existing conditions of

the dam, to tdentify deficiencies and hazardous conditions, to determine
if these deficiencies constitute hazards to life and property, and to
recommend remedial measures where required.

DESCRIPTION OF PROJECT

a. Description of Dam
The Croghan Dam is a run-of-river concrete gravity dam on the Beaver River.
An island divides the river into two segments in the vicinity of the dam.

There are two main segments of the dam, one crossing each portion of the
river. A retaining wall extends across the island connecting the two
segments.

The north segment of the dam is 180 feet long and 11.5 feet high. This
segment of the dam is predominantly an overflow spillway section. There
are intake structures on both ends of the segment and a log sluice near
the center. The intake structures originally led to flumes providing
water power tc downstream mills. The flumes no longer exist and the
structures now act as spillway sections. Stop logs have been placed in
each up to a level slightly below the spillway crest. The log sluice
1sdaiso no longer used and stop logs have been placed across the upstream
end.

The south segment of the dam is 120 feet long and 9.5 feet high. The
spillway forms the entire center section of this segment. There is an
intake structure for a flume leading to the one remaining water powered
mill at this site. A trash rack extends across the entrance to this
structure. At the left end of this segment are the remains of an intake
structure for a saw mill flume. Stop lToc- ‘ave also been placed across
this intake structure. There is a 4.5 foot wide by 5 foot high opening
at the base of the spiliway near the center of this section that serves
as a Tow level outlet. Stop logs closed off this outlet.




The retaining wall which connects the two segments is a total of 240 feet
long and a maximum of 11 feet high., The base of the wall is masonry

and the upper portion is concrete. The area downstream of the wall has
been backfilled up to about one foot below the top of the wall along much
of its length.

b. Location
s dam 1s located on the Beaver River in the Village of Croghan. It
is adjacent Resha Road which is just off County Route 10.

c. Size Classification
| The dam is 11.5 feet high and has a storage capacity of approximately
500 acre feet. Therefore, the dam is in the small size category as
defined by the "Recommended Guidelines for Safety Inspection of Dams".

d. Hazard Classification
e dam 1s classified as "high" hazard due to 3 homes plus a lumber yard
on the island immediately downstream of the dam,

e. Ownership

There are multiple owners of this dam. A listing of Hudson River-Black
River Regulating District assessments dated June 30, 1980 indicated the
owners of the parcels of land which include the dam are as follows:

Parcel Number Portion of Dam in Parcel Owner
38 Left end of southern dam Vaughn Zehr
39 Right end of southern dam Croghan Island
up to bridge on island Mi11 Lumber Co.
40 & 41 Remainder of dam from
bridge on island to right Beaverite Products
end of northern dam Corp.

f. Purpose of Dam

The dam was constructed to provide water power to four mills at this site.
Only the Croghan Island Mill Lumber Company still uses the water for power.
Beaverite Products Corp uses the impoundment as a water supply for their
fire-fighting sprinkler system,

%ﬁ' Design and Construction History

1s dam was constructed in 1918 to replace a former log crib structure.
The dam was designed by James P. Brownell, Civil Engineer, of Carthage,
New York. The contract for construction was awarded to Mr. H. J. Wright
of Watertown, New York.

h. Normal Operation
ere are no prescribed operating procedures for this structure.

1.3 PERTINENT DATA

a. Drainage Area (sq. mi.) 293

b. Discharge at Dam (cfs)

Spiliways Water Surface at Elevation 105 4308
Normal Flow-Water Surface at Elevation 100 300

e T A et | i o 2 MM, TP OO o o pMiy WLt e menli e



¢. Elevation (Plan Datum)

Top of Dam \ 105
Spillway Crest 100
Base of Log Sluice 90.5
d.__Reservoir Storage Capacity (acre feet)

op of Dam . : 797
Spiliway Crest 482

e. Dam
Type-Concrete dam with 2 main sections and a retaining wall connecting the
two segments.

Dam Length (ft) 500

f. Spillwa -
Type: 1wo concrete gravity spillway sections; northern section 80 feet
long, southern section 100 feet long.

Four flume intake structures and a log sluice also act as spillway. All
have stop logs across openings up to elevation slightly below spillway
crest. Total length of these sections is about 70 feet.

g. Reservoir Drain
ype-Low-level outlet at downstream toe of southern spillway section,

4.5 foot wide by 5 foot high; plugged by stop logs.
Control-Stop logs plug the opening.

h. _Appurtenant Structures
Croghan Island Mi11-water powered saw mill adjacent stop log structure #

3. Intake structure at spiliway with trash rack for debris protection.
Flume leading to mill constructed of timber.




"

SECTION 2: ENGINEERING DATA
2.1 GEOTECHNICAL DATA

a. Geolo

The Croghan Dam is located in the Western Adirondack Hills section of

the Adirondack Highlands physiographic province of New York State. The
Beaver River, on which this dam is located, is one of a number of streams
which flow down from the higher parts of the mountains into the Black
River. The bedrock in these highlands is sedimentary with large intru-
sions of igneous rocks. The original rock has been metamorphosed by
heat, pressure, folding and faulting. The design report indicates that
the rock in the vicinity of the dam is gneiss which is unstratified
although it does show a faint line of cleavage in a plane running approx-
imately north and south. Occasional seams of mica-schist are found with-
in the rock mass. A review of the "Brittle Structures Map of the State
o; Ngw York" indicated that there are no faults in the immediate vicinity
of the dam.

Surficial soils in the area consist of a relatively thin layer of glacial
drift from the Wisconsin glaciation,

b. Subsurface Investigations
No records of any subsurface investigations performed in the vicinity of
this structure could be located.

2.2 DESIGN RECORDS

An engineer's report and a set of plans prepared in May, 1918 by James P.
Brownell, Civil Engineer of Carthage, New York was available. This
report contained hydrologic, hydraulic and structural stability inform-
ation used in the design of this dam.

2.3 CONSTRUCTION RECORDS

The engineer's report stated that the dam was to be constructed by Mr,
H.J. Wright of Watertown, New York. Some other construction records
such as a report on the testing of materials to be used in the concrete
on the dam were also available.

2.4 OPERATION RECORDS
No operation records were available for this structure.

2.5 EVALUATION OF DATA

Information used for the preperation of this report was obtained from the
Department of Environmental Conservation files. The information available
appeared to be reasonably accurate although there were certain details
which were not shown on the plans.

1
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SECTION 3: VISUAL_INSPECTION

3.1 FINDINGS

a. General

Visual inspection of the Croghan Dam was conducted on October 15, 1980.
The weather was partly cloudy and the temperature was in the mid-fifties.
The water level at the time of the inspection was just below the spiliway
crest,

b. North Segment of Dam
ere was concrete deterioration and removal in a number of areas on this
segment of the dam. The most serious problem areas were as follows:

a. The pier at the right end of the log sluice had tilted away
. from the dam (Photos 1 & 2). There was a void up to 2 feet
wide between the pier and the dam.

b. The wall supporting the left side of the stop log structure #1
was practically nonexistent (photos 3 &4 ). The concrete had
been completely removed on the lower portion of the intake
structure.

¢. There has been extensive concrete removal on the wall supporting
the right end of the stop log structure # 2 (photos 5 & 6).
This wall was also being supported by reinforcing rods with
complete removal of concrete in a section about two feet high
in the middle of the wall.

In addition to these three areas, there was less serious concrete
deterioration in several other areas. There was a void on the downstream
slope of the spillway #1 along the first construction joint from the right
hand end (photo 7). The concrete at the base of the pier at the right

end of the log sluice was scoured, partially undermining the pier (photo #8).
Finally, the concrete retaining wall at the right end of the segment was
spalling and cracked (photo 9).

The remainder of this segment appeared to be in satisfactory condition.
Except for the one void noted above, the spillway section was in good
condition. The trash rack in front of stop log structure #1 was free
of debris and well maintained.

Another deficiency noted was seepage emerging from the left wall adjacent
stop log structure #2. The water was flowing through the rocks which
;?S?ed the foundation for the old mill at this end of the segment (photo

C. South Segment of Dam
Deteriorated concrete was the prime deficiency on this segment. A

number of cracks and voids in the concrete were noted on the main spillway,
section #3. There was leakage through several of the cracks (photo 11).
Concrete on the intake of stop log structure #3 was deteriorated with
reinforcing rod exposed and leakage through the left wall (photo 12). The
intake of stop log structure #4 is in poor condition. There was significant
concrete removal on the right wall at both the upstream and downstream ends
(photos 13 & 14). Broken concrete slabs had been dumped beyond the left

end of this structure to act as fi11 material in this area (photo 15).




The Tow-level outlet at the base of spillway #3 was blocked with stop
logs but there was substantial leakage through the opening (photo 11).
No other means of controlling flow through this outlet could be located.

d. Retaining Wall

The masonry and concrete wall which extends between the two segments of
the dam was in satisfactory condition. The left end of the wall was

entirely concrete and showed no signs of deterioration (photo 16).

The right end of the wall was concrete over a masonry base. There was

brush growing on both sides of the wall and two trees were growing just
downstream (photo 17). One area of the wall had apparently failed and

been repaired with new concrete (photo 18).

e, Appurtenant Structures-Croghan Island Mill

The msﬁi and timber crib flume structure was in satisfactory condition.
There was some leakage at the base of the flume near the point where it
tied into the concrete stop log structure #3 (photos 19 & 20).

3.2 EVALUATION OF OBSERVATIONS

Visual observations revealed several deficiencies on this structure.
The following items were noted:

1. The pier at the right end of the log sluice had tilted away
from the dam.

2. Walls supporting the stoplog structures on either end of both
spillway segments were seriously deteriorated.

3. There was concrete deterioratiun on both spillway segments,
with the south segment having the most serious problems.

4. Concrete at the base of the pier at the right end of the log
sluice was scoured.

5. The concrete retaining wall adjacent stop log structure #1
was spalling and cracked.

6. There was seepage through the left abutment wall adjacent stap
log structure #2.

7. There was brush growing on both sides of the wall which connects
the two segments of the dam.

8. The low-level outlet consisting of .stop logs, at.the base of
spiliway #3 was leaking.




SECTION 4: OPERATION AND MAIRTENANCE PROCEDURES
4.1 PROCEDURES

] There are no prescribed operating procedures for this dam.

3 4.2 MAINTENANCE OF DAM

There is no established maintenance plan for the dam.

4.3 WARNING SYSTEM IN EFFECT

No apparent warning system for evacuation of downstream residents fs
present.

4.4 EVALUATION

The operation and maintenance procedures on this dam are not satisfactory.
The deficiences noted in section 3 indicate that increased maintenance
efforts are needed.
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SECTION S5: HYDROLOGIC/HYDRAULIC

5.1

5.2

5.3

DRAINAGE AREA CHARACTERISTICS

The watershed contributing drainage to the dam site was determined from
information for the stream gage located on the Beaver River approximately
one~-half mile downstream from the dam and from the USGS 7.5 minute
quadrangle maps for Croghan and Belfort, New York.

The drainage area of over 293 square miles encompasses portions of the
central and western slopes of the Adirondack Mountains. The rugged
terrain has steep forested slopes and mountain peaks that rise to
elevations at or above 2500 ms1. The ground elevation adjacent the dam
is at 825 ms1. The Beaver River main stem originates some 50 miles
upstream of the dam. Major tributaries to the Beaver River are the
creeks named Murmur, Balsam, Fish, Alder, Moshier, and Birch plus
Shingle Shanty Brook and Harrington Brook. Numerous lakes exist within
the watershed, primarily in the upper half of the basin. The largest
lakes are the Stillwater Reservoir, Lake Lila, and Nehasane Lake. In
addition to these lakes, impoundments created by eight hydroelectric
power dams on the Beaver River between this dam and the Stillwater
Reservoir Dam further regulate flows in the river.

ANALYSIS CRITERIA

The analysis of the floodwater retarding capability of the dam was
performed using the Corps of Engineers HEC-1 computer program, Dam
Safety version. This program develops an inflow hydrograph using the
“Clark Unit Hydrograph" method and then reservoir routs and channel
routs the hydrograph using the “Modified Puls” flood routing procedure.
The spillway design flood selected for analysis was the Probable Maximum
Flood (PMF), in accordance with the Recommended Guidelines of the U.S.
Army Corps of Engineers.

SPILLWAY CAPACITY

This run-of-river dam has two primary concrete gravity spillway sections
which are separated by a concrete and masonry wall over 220 feet long.

The right spillway located in the Beaver River main channel is comprised
of a log sluice, three ungated overflow weirs, and two stop log structures.
The left spillway located on a side channel from the river is comprised

of a single ungated overflow weir flanked by two stop log structures.

A1l spillway structures were analyzed for weir flow using a discharge
coefficient, C, of 3.2.

Computed discharges for all site facilities are as follows:
DISCHARGES

Elevation above Spillwa Total
Spillway # 1 Water Level €: Left %ight (cfs)
0 Base Flow 10 282 292
3.3 Top of 3 Stoplog 1943 2254 4197

Structures
3.6 Top of Left Spillway 2235 2325 4560
Left Abutment Wall

4.8 Top of Dam 2955 3076 6031
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¥ The flood analysis performed for this dam indicates that the spilliway
3 does not have sufficient capacity for discharging one-half the PMF. For

PMF peak inflow and peak outflow is 73,351 cfs. The total discharge cap-

j this storm event, the peak inflow and peak outflow is 36,129 cfs. The
; acity of the spiliways for a water surface at the top-of-dam is 6031 cfs.
i

5.4 RESERVOIR CAPACITY

the 1imits of the existing Beaver River channel; extending approximately
2.7 miles upstream to the High Falls Dam. The normal water surface is
at or near the crest of spillway #1 (elev. 825). The impounded capacity
for this elevation is 482 acre-feet. Surcharge storage capacity to the
top-of-dam (elev. 829.8) adds 315 acre-feet for a total storage capacity
of 797 acre-feet.

5.5 FLOODS OF RECORD

} The reservoir at normal pool impounded by this dam lies primarily within
i

The maximum known flood on the Be River M 2
the nearby downstream USGS gage rgzg;de&va mgg %Eﬁegigghdgéezéf %168 E?S?

For this flow, the computed water surface rises to approximately
elevation 829.2.

5.6 OVERTOPPING POTENTIAL

The highway bridge immediately upstream of the dam has not been overtopped
within the past twenty years according to a local resident. The bottom
flange of this steel bridge is at or near elevation 827.3.

Analysis using the PMF and one-half PMF storm events indicates that the
dam does not have sufficient spillway capacity. The computed depths of
overtopping for these two events are 15.84 feet and 8.49 feet respectively.
A1l storm events exceeding 8% of the PMF will result in the dam being
overtopped.

5.7 EVALUATION

The spillway does not have sufficient capacity to discharge the peak
outflow from one-half the PMF. For this storm event, a high tailwater
condition would most likely occur, resulting in flooding of the downstream
hazard areas. Dam failure would not significantly increase the hazard to
loss of life downstream from that which would exist just before an over- ;
topping induced failure. Therefore, the spillway capacity for this
structure has been assessed as inadequate.




SECTION 6: STRUCTURAL STABILLTY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations

Visual observations revealed that there are a number of structural
problems with this dam. The most serious deficiency was that one
end of the log slufce structure was tilting downstream. It appeared
to have separated from the dam, however, water flowing over the stop
logs prevented a close inspection. There was a void up to 2 feet
wide between the pier and the dam.

The other structural problems were the result of concrete deterioration.
The worst deterioration was on the stop log structures at either end of
both segments. There was complete removal of the concrete on two
portions of two of the structures. The reinforcing rods were all that
was supporting these portions. Concrete deterioration and leakage
through several construction joints on the spillway sections was also
noted.

b, Data Review and Stability Evaluation
ncluded in the ngineer's Report were the results of a stability

analysis performed for the design of this dam. However, this analysis
assumed no ice load and only 50% uplift pressure. The "Recommended
Guidelines for the Safety Inspection of Dams" suggest an ice load of
5000 pounds per linear foot and full uplift pressure. Therefore, a
separate stability analysis was performed for this report, based on
the maximum spiliway section shown on the plans.

The results of the analyses (see Appendix D) performed are as follows:
OVERTURNING RESULTANT SLIDING

CASE SAFETY FACTOR IN_MIDOLE THIRD SAFETY FACTOR

a. Normal condi-
tions; water
surface at 1.83 YES 1.14
spillway
crest

b. Same as case
a. plus ice
load of 5,000 0.96 NO
#/ft.

¢. Flood flows;
water surface 1,39 NO
at top of dam

d. 1/2 PMF flow;
water surface 0.97 NO
8.5 feet over
top of dam

e. Normal conditions

with seismic co- 1.76 YES
efficient of 0.10.
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The analyses indicates that the stability of this dam {s deficient. The
safety factor against sliding is below the recommended value even for a
normal condition. For severe loading conditions, such as ice loading
or flood flows, the analyses indicates that the dam is unstable.

Further investigations are required to better assess the stability of v
the structure. Subsurface explorations, to obtain data concerning the L
foundation bedrock and concrete cores are required. Stability analyses '
should then be performed using this data. Based on the results of these
analyses, required modifications to the structure should be made.

C. Seismic Stabilit
This dam is located *n Seismic Zone 2. Due to the location, a seismic

stability analysis was performed in accordance with Corps of Engineers'
Guidelines. The seismic analysis was performed for normal conditions i
with the water level at the spillway crest. The safety factors shown

‘ in the table on the previous page indicates the structure is unstable

E when subjected to earthquake loading.

— e e ki S
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SECTION 7: ASSESSMENT/RECOMMENDATIONS

7.1 ASSESSMENT

a. Safet

The Phase I inspection of the Croghan Dar revealed a number of structural
problems for this dam. Deteriorated and cracked concrete has resulted

in a tilting pier on the log sluice. stop log structures which are
supported only by reinforcing rods, and several leaks through the spill-
way section. Stability analyses indicate that the structure is unstable
when subjected to severe loading con'itions.

The spillway capacity is inadequate for the peak outflow from one-half

the PMF. However, since downstream flooding could be expected prior

to an overtopping induced failure, the spillway capacity is not considered
to be seriously inadequate.

b. Adequacy of Information
The enaneer's report and construction plans which were available for the

preparation of this report were fairly complete and appeared to be
reasonably accurate.

€. Need for Additional Investigations
Further investigation of the structural stability of this dam is required. 1
The studies should include subsurface and structure investigations to

obtain information about the condition of the structure and its foundation.
This data should then be incorporated into a detailed stability evaluation.

d. Urgenc

!nvest%gat*ons of the structural stability should be commenced within
: 6 months. Remedial measures deemed necessary both as a result of these
L investigations and to correct the other deficiencies should be completed
; within 18 months.

7.2 RECOMMENDED MEASURES

1. Modify the structure as necessary based on the stability analyses.

Y

2. Repair the tilting pier at the right end of the log sluice.

s 3. Replace missing concrete on walls supporting the stop log structures
on efther end of both dam segments.

i 4. Repair deteriorated concrete on all spillway segments.

! 5. Rﬁpair scoured concrete at base of the pier at the right end of log
: sluice.

6. Repair spalled concrete on the retaining wall adjacent stoplog structure

7. Investigate seepage through the left abutment wall adjacent to stop log
structure #2.

12
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10.

Remove brush and trees growing on both sides of the wall which
connects the two segments of the dam.

Repair the leaking low-level outlet at the base of the spillway # 3.

Develop an emergency action pian for the notification and evacuation
of downstream residents,

13
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APPENDIX A

PHOTOGRAPHS
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Photo 1 Tilting Pier of Log Sluice on North
Segment of Dam.

|
|

Photo 2 Tilting Pier at Right End of Log Sluice




Photo 3 Deteriorated Concrete and Exposed Re-bar at
Right End of North Segment

Photo 4 Leakage Through Sidewall on Intake
Structure at Right End of North Segment




Photo 5 Intake Structure at Left End of North Segment
Note Structure Being Supported by Re-bar.

Photo 6 Deteriorated Concrete on Intake Structure at Left end
of North Segment




Photo 7 - Deteriorated Concrete and Void along
Construction joint on North Segment

Photo 8-Scoured Concrete at Rase of Left
Pier to Log Sluice on North Segment
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Photo 9-Spalled and Jeteriorated Concrete
at Right End of North Segment

Photo 10 Seepage Emerging From Left
Abutment of North Segment
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Photo 11-South Spillway Segment-Note Crack an
Seepage near Crest and Leakage through Center
Stop Log Orifice

Photo 12 Deteriorated Concrete and Leakage
Through Intake Structure at Right End of
South Segment
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Photo 13 Deteriorated Concreté on Intake
Structure at Left End of South Dam

-

Photo 14 Downstream View of Intake Structure
at Left End of South Dam




Photo 15 Broken Concrete Dumped Beyond
Left End of South Segment

Photo 16 Wall which Cannects North
and South Segments of the Dam




Photo 17 Wall Which Connects Two Segments
Note Brush Growing on Both Sides of Wall

Photo 18 Wall Connecting Two Segments; Note Trees Growing
Downstream of Wall




Photo 19 - Flume Leading to Remaining Operating
Mi1l on South Dam

Photo 20 Leakage at Base of Flume
Structure Leading to Lumber Mill
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VISUAL INSPECTION CHECKLIST

1) Basic Data
a. General .
* Name of Dam CMM Dam - NorTy ¢ SeuTH
Fed. I.D. # ___ 694 DEC Dam No. _{2A=34Q
River Basin _BLACK River

! Location: Town _CRoGHAN County Lewts
| Stream Name _ReAveR RiveR

Tributary of

/
Latitude () 43°53 8’ Longitude (W) 75°823.5
Type of Dam ConcreTa GRAW?‘V

Hazard Category C
Date(s) of Inspection lo/IS/gC}
Weather Conditions _55° Par7eY Ceovdy

Reservoir Level at Time of Inspection _ AT SPrLCREST

b. Inspection Personnel R. LIARREADER W, LYXrek

c. Persons Contacted (Including Address & Phone No.)
MR. EcmER GoLN EAS

BzaveriTe FPaot. Ca, Cros HAN Iscary Mt Lomsss Ce,
@R ~cé STRaET
CRoguan, N.¥Y. 13327 CReGuAn MY 3327
(15) 346-6011 @g) 346~ 1115
d. History:

Date Constructed |8 Date(s) Reconstructed

Designer _JAmss P Brownece Carrmasce MY,

Constructed By H.I. (JJR'GHTA WATERTOWA N(y'

owner _MucTipie QWAERSH/P




| SECT!QM 2 WAS egnv\lud"'QQ SlMC‘ TAERE Was ’\/O

CmBANKMENT SECTION o THIS STRUETURE

3) Drainage Svstem

a. Description of System Nonig

b. Condition of System

¢. Discharge from Drainage System

4) Instrumentation (Momumentation/Surveys, Observation Wells, Weirs,
Piezometers, Etc.)

S7ace Gace AT MNorTw RButmenT WAce ANEAR
Beaver ;Tre ProbucTs




93-15-3(9/80)

5) Reservoir

a. Slopes Mamw Caannec ofF  RBeaver QIVE&

b. Sedimentation Neo PrRo8tems EVIDENT

. Unusual Conditions Which Affect Dam Higuwar BRidse YPSTREam of
Dam Coord InuBT Frows Ta Oam

6) Area Downstream of Dam
a. Downstream Hazard (No. of Homes, Highways, etc.) 3 Houses P’_US
LomBeR TARD on IscanDd

b. Seepage, Unusual Growth NoNé

c. Evidence of Movement Beyond Toe of Dam __Non&

d. Condition of Downstream Channel RQCK Bea

7) Spillwav(s Including Discharge Convevance Channel) INTAKE

2 Mame SPrccwa? Seemenrs Eacw Wra StToe LacYSTrvcTures
Ar EiTyer EnD )

a. General _De7er1cRATEN ConcreTa T(HRouGH ouT = Miyar CRacks
j AnA Ssgj’ﬂcg 77/&006# THs ConsTRUCT 0N TQ/NTS TN
- FodsH ROS
” BaTy Sp,,_,_ﬂm, SQCT(cus'PRoWS(QNS Fca &"% oN SP/ccour .

Secrion

’ Noae-T ‘
b. Condition of d Spillway Cows(STs oF Les Scuice {2 INT4ie STRUCTURES
£ B Ma, Serecwn? S€cTion

Log Sc.mcg Ricur Enp Is Tiuren, £ Remoued FRog Mwm - QPsngs A Va:d

Jr To 2 Faat Deep, LeeT End INTACT ALTasusu Twece (s ScomAT 8ase

Rigwr InTare STRucTURE ~ Concrare Sertausty DereRisRATED ~Regag Is Azc T

Susrarrs LEET Enn oF Waee -Leakage THRsuSH Wace AT Caer END
‘ L“T | NTAK & STYRUCTURE~ RZBAR s Ree Twar s LEET ow Lewer PO_&'HOM ofF Wadc

AQuerace QeTzRicRATIN As Weee,

LM“A : . “" ‘. e
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SevTH /
c. Condition of Aesebivwry Spillway CousisTs o & /avaws STRucToRESE MAN Sprcway

AR

Ricvr InTans STeucvre = (7o Lomezo Mice) ~Some BevierioraTep CanereTe en

SP(L.‘.(A_._)A? Sine PERMITTM(6 (cAkACL 7'A/Rou§,9 Cc,ycggg —Somg ExPogen RegAR

LEQT iNTakcE STRUCTURE -Segisvser (leTER aRATED QGNQETQ - Some Scovrias
on Enn Near Serceway -Refar Exposed on Downs TREAM EnD
3 d. Condition of Discharge Conveyance Channel

SATISCACTARY

8) Reservoir Drain/Outlet oan SOUTH Serecway SECT oM
Srofio6 OIE;FICE

P Type: Pipe Conduit Other Ay Base O€ 3Prii wAY

Material: Concrete Metal Other

/ /
size: 45 Wiag x & HIGH Length

T L T £ AN S 0 Y K < k£~ VYT

Invert Elevations: Entrance Exit
Physical Condition (Describe): Unobservable i
Material: s
Joints: Alignment ;

Structural Integrity:

Hydraulic Capability:

Means of Control: Gate Valve Uncontrolled N

__Operation: Operable Inoperable Other -

_ Present Condition (Describe): Lenwine 7THRoLGH STRE JAYSS




93-15-3(9/80)

9)

Structural

de

Concrete Surfaces QE'?'&QIQQN?EQ T4ROUGH OUT = Mage DeTeRrichA7ION

on (N Taks STRocToRES THAN Qn Masy Spioywar Secrons

Seaccns dn ReTAiying WAee AT Rigar Exd oF !
NorTs Dam

Structural Cracking Same C‘iﬁtks on SouTa gP/ngAY SEeT an

Nepe CresT- LeAwacs  (Wreusw T#ase CRacrs

Movament - Horizontal & Vertical Alignment (Settlement) .

Junctions with Abutments or Embankments
WL 4

Drains - Foundation, Joint, Face

Aaace

Water Passages, Conduits, Sluices SE&:OUS CO&CQ&'TE AETE&!QRA"NM
on Nec o Twe Steprcssen  InNTare STRUCTURES

Seepage or Leakage Som)E;A(o‘PJ& Camnes THRouGH g'rWES
A+ Base oF LecT AsormexnT oF Nar7# SEemenr
of Twe Dam.,




h.

93-15-3(9/80)

. Approach & Outlet Channels Uray

Stability

T, — -

Joints - Construction, etc. O&PARA T/ON § ﬁéTERIoRRT/oAJ

Atan, Severar o CowsTrueran Ja ams

Foundation QICAY

Abutments -

Control Gates MOAIE

Energy Dissipators (Plunge Pool, etc.) /VQN«‘-: ]

Intake Structures _NETER ORATED CancreTe wWiry Re BaR
ExpPased SN Aey STrucTvrRES

— d

Miscellaneous - WA&¢ Benuesa SPrecwny SecmaenNTs = COMC&@TE
Parcnen IN Spors BUT (n Geop Condryeny - Some BrRusq

GRow e ON Ei7HzR Sipe OF WALL - Twe TREES DownsTReAMm

of Wace - Ricur Vp Nsarust I,




93-15-3(9/80) 3

10) Appurtenant Structures (Power House, Lock, Gatehouse, Other)

a. Description and Condition

CROGHAN [sLaud MM—L- FLUM YCQNST&UCTEQ of

T/mRERS LSAO/gs FRam Ricu—r /N TAHE

STRUCTU&E A'N S'ouvw ﬁnm Ta Moee - sqm:

Leatasg  NoTen At Base of 7Timashs Crig

11) Operation Procedures (Lake Level Regulation):
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‘ APPENDIX C

HYDROLOGIC/HYDRAULIC
ENGINEERING DATA AND COMPUTATIONS

]




CROGHAN DAM

NY - 94
i CHECK LIST FOR DAMS
; HYDROLOGIC AND HYDRAULIC ‘
! ENGINEERING DATA !
AREA-CAPACITY DATA: :
RELATINE) j
levation Surface Area Storage Capacity
(ft.) (acres) (acre-ft.)
1) Top of Dam 4.9 797
2) Design High Water
(Max. Design Pool) NZA .
3) Awvwxiliary Spillway
Crest NZZ
4) Pool Level with
Flashboards N/A
5) Service Spillway
Crest 0.0 AR
DISCHARGES
Volume
(cfs)
1) Average Daily (z BASE FL.OLO) ¥ 200
2) Spillvay @ Maximum High Water (SPILWAY t)a,b) QOS_A308
3) Spillway @ Design High Water
4) Spillway @ Auxiliary Spillway Crest Elevation
5) Low Level Outlet
8) Total (of all facilities) @ Maximum High Water
- 7) Maximum Known Flood

8) At Time of Inspection

93-15-L4(3/€0)




CROGHAN DAM

NY-694 .
RELAT NE
CREST: CEvATION: _ 4. 8
Type: CONC AN -
Width: _YARIES ' — 3’ Length: _ % 300
Spillover Pe) 215@53 SECTIONS ﬁﬂm_ﬁﬁf___%&__
Location E : SEP. AYS
SPILLWAY:
LEFT RIGHT
1 SPILLWAY ¥ 3 RELATINE) ~ SPILLWAYHD SPALLWAY ¥
- 0.9 levation Q.0 0.0
ONERFLOGW WEIR Type m%i;?am_nam__aﬂw WER
, CENTER PIER )
o'+ Width 2+ Dk
Type of Control
J/ Uncontrol led v 4
Controlled:
N/A Type NJ/A /A
L (Flashboards; gate] =
— Number — —
107’ &/length _ 96,5’ 465"
CONCRETE Invert Material _CONCRETE _CONCRETE
Anticipated Length
of operating service
N/A Chute Length _g,[A !;L‘/A
N/ Height Between Spillway Crest lg‘[A
TL & Approach Channel Invert
(Weir Flow)
a) 2 SPPLOG ADDITIONAL  DISCHARGE. a) d s-pm.oq squmF.s
5MTD¢E$- FACILITIES a)/ i ,4 WEIR.
W/ 14’ wER LENGHS |
i ONE ON EITHER
i ONE EACH S\0E OF \
shuway *3 END oF WIS Shany
‘ ' "
‘ b) Log Stuce 335 Long ¥
_ BETWEERN SALLLOAY ¥
] 93-15-L(9/80) b shALLway #9




o HAN  DAM
. NY-694- 3
HYDROMETEROLOG ICAL GAGES: _JHUPSON INER- BLACK RIVER
l{_ﬂEﬁourndq DISTRICT U945 #04258000
Type : _STAEE %L —M— RECORDER,
Location: o_sx_%w_gﬂ_t_ p 3 Zg_gwus'w OF
fecorqs: SO OPSTEMM oF SOA0G SRUCT-#1 MM SITE , OM BEaeR Rner
cords:

Date - __OMGMOWN ; ' 9/1920 T egesenT
Max. Reading = UNKNOWN g[gg[ng@g —> 5100 <fs

FLOOD WATER CONTROL SYSTEM:

Warning System: N Ze

Method of Controlled Releases (mechanisms):
Q WL_Q@&E,

93-15-4(9/€0)




DRAINAGE AREA: 293.]1 ©Q M\ ot 137 SA4 ACRES

DRAINAGE BASIN RUNOFF CHARACTERISTICS:

Land Use - Type: _UNPENELOPED - OfeN FIELDS & FORCoTS
Terrain - Relief: _SIEEP SLOPES - APIRONDACK, MTNS,

Surface - Soil: w
3

Runoff Potential (existing or planned extensive alterations to existing
(surface or subsurface conditions)

L Potential Sedimentation problem areas (natural or man-made; present or future)

N/A -

7

Potential Backwater problem areas for levels at maximum storage capacity
including surcharge storage:

—NONE__APPARENT

Dikes ~ Floodwalls (overflow & non-overflow ) - Low reaches along the
Reservoir perimeter:

' Location: h;AA

Elevation:

Reservoir:

o ) Length @ Maximum Pool .7 (Miles)

Length of Shoreline (@ Spillway Crest) (Miles)

BeaveR RnNER FLOWS REGOATED B¢ STILLOATER RESERNOIR P4M
AND B OMER HYDRO-FOLER DAMS LOCATED BETWEEN CROGHAN
PAM & STILLOKTER RESERNOIR

93-15-413/80)




00-15-1 (3/78) NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION

Formerly GA-12
PROJECT GRID

Jos N\f - (94 SHEET NO. CHECKED BY DATE
Croguan DAM  peo # 340 PLACK v/
SUBJECT L4 COMPUTED BY DATE
WATE RSHED PAEAME‘[E;%R_? Wel 19/13/80
Fhak aviEe! RliyiE!
C
! WJA; = i~ MR PriAN ERED Al
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NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION
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PROJECT GRID
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CROGHAN DAM
SUBJECT DATE

WATERSHED PARAMETERS
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00-15-1 (3/78)
Formerly GA.17

NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION

PROJECT GRID

JOB N _094, SHEET NO. CHECKED BY DATE
CROGHAN  Dam ¥ 2/
SUBJECT L4 COMPUTED 8Y DATE 1
WATERSHED PARAMETERS weL 19/12/80
A o e
REIE: 2 Anpsec | - wi Flza (1979]) -
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1mleeleyhialua laglepe | uritin s&ﬁ&msma : {\F ot | ulecls [m >
STULULLETE N BOBBASIN] < RA= | Ml
ST 2] RESN =] NOLS] s M. ny
Jeh T T
Lalke! Wi -] lalolr N7% | = d.ol77
o ALMON = .4(9
13,714 M /




Sve v 3 v v s »
t onL3 LUKl [R2.} znll
#OTL LUITsU~3U-UNJ

*9s ‘LY ] *agl T} 24t ‘et ‘g9 Y4 T3
LN 1% *vs9 *2o0Y *ite *21¢t *f691 ‘ffvl *es22 *e%ee
*0bsk ‘191 *duly *021Y hr'4 O ) 1429 ‘awds 206y MY T

00°1 =LA £4° 30U SSoNOH we'tl =98 *>ILNNILCU QUledc-30-Ch3 Uf HJYoUULEUAK LIKN
SIVALILND 06°% = UNV 1E°Y9 =08 JeV ol UNY ol 02CARS 3ATS WO¥S S30310133300 #dVIT IlvnixbedaV
60} =oUlle 20°¢ =hSUal 0G*d tU194S
Vive KC1SS3330

- Ml 8 =VIiN £9¢ =ad 0¥*0%1 =43 - - — - LR
VAVL Wovedlalan LlNA
00°0 ou°o (7] 00°0 ot Loy 600 oc°t 00*b co*¢
ublia XHS Y ILENd 1a1s allly Shais Hlvgas 0113 XU exols
vivh S50
ov* ey°2 Ca'v 0o*2 tu* ov*
NbItlve o153%d
00°0 g0 gecu 9 -
avh vy Wculs ol
vivd ald3od
0 . 0 0 6co°o0 600 o6e*o 0L vo°vL1 3 o
Ivaul 3nvsl MONS1L Olive JaStl vuSal dV¥NS viuve Ihr1l 9Ganl ml/u_
VIVL noValubUAn - '
<
(Y b 1 0 0 0 ¥
—m e e e oeees - JWYNT - a¥OF - 1700 30Vl - NOOII—- aWOOL - OWLIEL-- - oo e

NOLiViNukLD J30NNA V3IaV-unS

e T EXIEEEXE]E AN oot AtANESIESY

(A3 X222 22} I ZEEYEERE N} [ EXRNR SN ]

00°}Y ov* gL [ 05" . 04° Ly 02 oy =LCllia
1 200167 6 z011el T =NVION
UiHaU103d b UL SISATVAY k¥ la-1110n

e et e A Y - . e i e e ae s G B e e e ea mee s — B - mee e e e N S-
1KN e5duf |
0 e 1 0 0 ¢ 1 0 2 (1]
MVASN ladl 1141 Juldn Minl  ehl AVGI HNIKN  oHN UN
HOILVII31036S LOP

- - - - ALQ ASNLIGNUD 4 WLILASHE = 3638 ¢ NIIBUG - e e
wVu ulOAaJCH0 63LVHTT11S
£°6491 13 15300-9h1400d 2Ho
..I-ODI......DD.D.I‘I......I
T0 *ON ZGNWS
% 9ny GvCuh
€263 NUF G3IVU NOTSeZA 1=0%k

sdsbaasobsnd

. eaartanid B e SO oS0l -

o

J e e

)




cesel
‘164t
3% Bl
*05¢9
MY

1y
thas1- —
*f002
*fes2

A T

0 srol14inu
D =3SvelssS

*0
U1y
SILLE
‘wes 2L
AT

*3
‘Cy6
tyuyyg
‘ult dn

oy s
vid

‘uingt PR 94 eyl JEEN]]
1t £e*) 19 vy e L 3KON]
U YY) TR *31ue ‘dels ‘ghlg 447
AROWA VLY dlibhi=22 6NUhi-%2 uNON=-9 xvad
*e1ed *20 1 "ftat ‘OLyy MCTHIR *q071 foetl
*Lwb2 *s122 *iui e *¥ss2 *9y2¢ Tleue *0ilg A LIEs *195¢
- o- s 1209 - *9win- *159% M PAL) “tirs c2tny Y PN “200Y-- - *18{Y-
*ysv9 *9 1 T LTy TLY] AYY *eeYe 3 3LY] ‘Teta
*bh%ns *lEsn S Y ‘6102 TR LYY *Ya2 *511 ‘e
: CTITEY - - .
*ibn *21 S 695 ‘609 *169 * 969 AV
- - 'SV - ~— 0276 - - fGYp - - a0l - 211l *SetY —- U221 - 49T - SaGRT . -
LT R *0s¢l *wuwl M FIN *Y432 *5022 r12g2 *pone ‘1262
*i0ue *216¢ T 1R *1s0g ‘t2lg M Y *2t1g *12(8 *hiee
A TYY) '991) 'oddd 'y2e Ny 'y ‘4% A L1
T ulss *Y nvlg 4¢ Ol IvLS
‘e - -9 - tGhngly 100w 93196 LAY A $Y t91222 M TY-TA Nees *
'] ‘0 *cef2et MICRIA] MATEE *cO0tYy *HILGY *otlte *$PIvy .
‘1~ Loo‘u 0000 sSuvb°C 4] 1] 1
vu0ss %54 X AASHY 9y WWISN $d1ISK
- B T | B - gu'e - coecre e'e e I
ECIRY | Liol YAV L5013 SSuL
vivd aulincy
- 0 0 b] [] ) -- 1§ e - - - -
kY] lauf 1 Nerl 3uvil 1022 GHUDL Ovi1sl
' EN110UG HAV 3L UMM
[ TR YXEK] ae [EEEE NN NY K] Atddddnans detsdadbba &
‘028Kl *0L16LY *gele1t *1908n 130V
- B T L. T2 } ZE- PP T L 75 SNSRI THEY § S 7 | R OISR - [, 1Y) NS
‘L5218 *H0sc2 *hiL s *10Yuy M P4 11 L4
IWNTUA TVIGL 8(0H-21 o101 =12 oN0I-9 Xv3a
*d ] "0 ] ‘0 90 ]
*0 ) ] ‘0 ‘0 ‘hg ‘9.3 *f£e9 *Tnt
RN LT SRS F 1'2 B Y - ‘w622 *Suss P565% - - *101G —-- 21924 -~ ¢y
%1513 *212nl ‘oanll c2iute *yve9e 1622y ‘toset *Y0Yuh *2l9tk
"Gyl *82%06 Li1ess *adnly ‘196 *2uhvl MWL ATA! *haks ‘g2t
b LIlG %1 hyld aUI ¥ ViS 1V Hdve90u0AN -
‘5 Twld *Hy TGl ‘HiL0L LI 1Y 14-0V
- - - - B TS § S [TRAR} LA f9v¢- R R 1 2410 &
“HLL1rs9 HE11] Lutgn *Yyhnba ‘affee €42
SKOWCA VLU of.Cn=-22 NLKW-92 efiLn-9 Mag
0 ‘0 ‘0 *0 °0 ‘0 ‘0
‘0 ‘0 °0 ] ‘9 12 ‘Il *Lins *2s
tull LT 1§ - *Yoll *yp2d - g0z "hkt B 1T L *H004 teuly
“Luch 0433} MUTANR M IRYA! *q.01¢ Liuel YA T TN Tinylr
*w2vwi9 *yp§de ‘92169 *0utYs vetyeg *n6222 A ¥ A2 3 M THA
¥ Ulle *1 NyYd oua ) VAS AV havesuvelan
‘Liyng LIyt ho9td *(nt08 14-0V

A-31




STILLWATER. ReEsERsde. PAM = ©/19/78
L O NI D8 O3 o Y SR |
e _STAGE - STORAGE e R |
- Surface . areq ..e_ Splny_ Cest = (720 Ao (elev u123) |
o Surface. area @ Eley 1700 _. .= 12698 Ac _ __?
_ Assume_ared. vanes_linveady with _sfoqe - .
_ e SOTMof 200 _=200.8 A/ FE. _
________ e A= 28884  + (7206 | deoe 16793

Se__ 444 d + e720d ( 0 bove. Spilway Crest

’

F oa Ac | TcSieR) AcomShddw) .

2 LS8 - 138l V3.860

g HoLO | 4282 15848

J,) b5 oo | 34842 |

v |

gjﬁ ‘.::: | :_0959 v Art) |

. 1 L 2BBL .. B34 Accum Stavae

i N\ 18O Dz 112 8506 ,,,A_-___,.,Oe_Lh'I%.Ei;
Ne81LD e L . 122,%02 | ___ |401® ____.
| 833 7975 . 137,675 | .. z2190 .
1685.3 P4AS3 . 154,001 _45918
[L817-3 Do30 1} 1,497 G3c0Z
1LO®D> 9 OB 190,115 81640
lo2)-2 ol 209,919 o434

A-23




| Smuwater Resarvor DaMm G REH ofte/ 78
. Eles — Discuasga (¢fs) e

§lg¢___.-‘,..._anm'__-__. - Qspiunygs -,_.demaug.__ém_l_____

| Wio>. .. _ o . . __o.

5 B3 Gk . . 382060

o

o 5760
, 83D 1918 . 1oz e, O L. 1293

(e

\We®S.3____ 197\ . 201245 _ ____ o __. 2221
2. 2024 ___3119_ . © L B33%\93
10892.3 .. 2071 .. 43560 . .. B8ABDS . _S41\W

16912 2119 . 5‘12‘6\ ... 24000 83380

»
Assume gates are opened ot the beginning




00-15-1 (3/78) NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION
Formerly GA-17 ’
PROJECT GRID
JO8 SHEET NO. CHECKED BY DATE '
l
Crogrnan  Dam 4/ ’
SUBJECT 4 COMPUTED BY DATE i
STORAGE ~ CapaciTY weL 19/15/30
SHQ T ) NOILY :
LSiM VERS | QOAID 1 — CRnc-.ru % :
7 4
1
x|z |uelsTiRe ol Hhgr fALLel D /\'r ULWIAT R> i
\p el | 2loa
< 7
= 4' = J'a’ - FOR! IATER | SioRFAKCE! =i bPE
N > }
RN LoifE WwATER BOREAC E
o) &l 13 = 4
4330
2400 MNP ix
==
( l i
e —— —— ] ——] 4T
HT _|pam = |
] e s
RN
|
Vel Alh hl=l4'
Ll= \A%%"'
Al= |\ x pod’ |=|28Gaoda el |- sl.7
a7.7| A-g hl: lo+al’ lasevel soriom
B A'I;I'f' EF =] 4= \p'
ybll =14 -E @] cRelsTl dE [SPitu]uwA
GSLB = [+3\5 > 177 &-




:
]
7-"‘_1

1

A
—
|

Il

I

L

T 111117
AN
Y
~
1
i
-
p
lr
e
.
IR
7
I
7
——
L
]
L
]
4]
s
-
T
—
At
!
|

t

.
L
|
-
|
i

IRNVF 50 ___f“.‘x@ ‘ HHr 1 HH ST -
T e _:_,z W | N T T 1L , , I

‘0D HISSA W NIJANAN

‘Y8 N1 IaVm SINUONL Ol X &
OE6| OY MONIIHL OL TI X OF 24

R R T IE I SR




Vs il e -

00-15-1 (3/78) NEW YORK STATE DEPARTMENT QF ENVIRONMENTAL CONSERVATION

Formerly GA.17
PROJECT GRID

JOB SHEET NO. CHECKED BY DATE
CrogHAN  Dam s/
SUBJECT ’ COMPUTED BY DATE
BAeE Flow - DISCHARGES WweL 19/16/80
AS =
B plod (Ql=!lod el | oy 3y >
@ mae | b 4+ |=ire dispua o |edse diok
Fung] peleoRelnr | Tl | Hoo | omiug sdeceTheEs 4] ine |
Ql=lnl” usg] e 3l
L
k.3 ¥, " % .
S oﬂ;ﬁzsa > \ g s;nqd} (e
L = \(p ] ] Q,QL
DT sg%p REST
dE |5 u.xzﬁ)w #il=lud 9.35 18 o.o ols .9
( AEASURED | ] Jtomu
Ql=pim1® ! (cksY | 0.0 29.1) 5 4 992.7




00-15-1 (3/78) NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION

Formerly GA-17
PROJECT GRID

: JOos SHEET NO. CHECKED 8Y DATE
* CeogHAN  Dam o/
SUBJECT 4 COMPUTED 8Y DATE !
SPALLWAY  DISCHARGES weL 19/17 /80
%
=P L LAY ~‘=C Ha &P L, \,3
=3 \ ! ﬂ’a
i Lt ol +le Lol (N le 4,
- L= 4okl | le=l3lo Li={ala’l In:h | Jel-dod
WM CONTRAGT DN N(=g Cl=13.2 Kl=Q.o
Fi Bl = 3.3 Kl:d.9 1 [_L_E 101y
g B \ 2 J0 35'
(TAUERET g Njo | oy N
Fop inl|={zld f ongr e s %Mlg
c::ﬁ s dod-caw  feuguaol |1Ltod- baay =32
Q&eone ) (s4<d) CREST (= {lefe)
3 VSGS Q L H e R
895, § o 34
13 4549 g 3, 19] b
d.e 22.|18 96
| 22,150 T
\LS A3.13 \[37
ja) AR\ 2109
.5 22.190 989
3 . 3177
2.3 2. 15 A
4 +
3.5 Ql2 .5 39| 1+17 = 1429
A
2.6 (O} + 13 445
4 ol7 + {49 4R\
=) 119+] + 5143
Y Y
B .98 N M




Jos SHEET NO. CHECKED BY DATE
CROGHAN  DAM 7/
SUBJECT ’ COMPUTED BY DATE !
SPILLWAY  DISCHARGES WeL 19/v1/80
|
0L Q= Ll b
o ' '
LA |- gk b d Y vzlu /- ke |+t \in
| 3 B
Ul=uo7l INl=d [k |-q.2 L'[=29'] M= #slold
Li= [1o7-10.4H L 3 10.14
|2 4ARMTIMET hols | [us= 33 2 agoirmeEnlr Cowtdachobs! W 1g 313
14 agbr el clonmrrACTION nel 3 3lvol 2l NO Aty oNT B 3.
Nol ASOTAEDT | ChnTR ACTION ME3LGlLlag ThaAl ¥ 3 4%l | oy ]
4 P r
ﬁmus%v‘
c43 ~ VA i C-3lo
(secomen) (e4¢ clResT (=)
=" ) L H L Q
895.0 > 107 o) 29 43
. B9 | 43+l [ Bl=! DSt
H J
a.% Q.5 R, 29l= | I8
oL8 1 . +] il=1] 234
1,3 L8 2814 i ot ~ | 409
1.8 2 28 . 4+l 2is8]=-14
a2l | als 28 + | 354l =| 5lo
2.2 7. B + 1469 =1 705
y
2L\ a3 7. 3+ | sRA =112
.2H)
3[3 5 Q0.9 ) 9 + =
A
2L 4 F) Q.13 17 + = |79
Q 0.7 20 + = 1B
.2 A5 ) 40 + =
Y] L
1 4|, LS 33.8 ! +123 | = |96

00-15-1 (3/78)
Formerly GA«17

NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION

PROJECT GRID




00-15-1 (3/78) NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION
Formerty GA«17 :
PROJECT GRID
J08 SHEET NO. CHECKED BY DATE 1
CROGHAN _DAM 8/ |
SUBJECT COMPUTED BY DATE !
SALLWAY  DISCHARGES WL 1917 80
Sirolf SATACTTICEIS
) A i M e
‘ 4
i RY P 9 e e,
> .
WY Sr/ Sr
WML \D 9. i\ S
Hli= |0 a,
Ref. || spjctesT = el th”3 y - la.
ELEN. o P} N
L Ho 14}’ 14} 14l
ADIDVTOWAL
! H={1.35 M=) . |75 R=(\. l0S n=)1.ds
r FAR (R [=1}0
Qllcie) 0 1le) 4 4
AIAS 7
) T
o] L3 cC :'ﬁ REIF, =] € = 2,13 ) NOLUIDEID
e | N
MY
bty .7 .71 Jl. s '9-7[ .7
Li—t| | o’ Al I 19 =7
- 'H
YR
H ) A L] Al B R
2] 5 ol 5 2 ] O 5| T -
A e o oLz 7 3 - -] T i
4 QL7 27 i 5 10,7 4 \ A
4.5 i ] S Q.9 21 Q.9 RS
ALR 15l 11 LS 791 1.5 79 1112 N 13])
-OF[— [DAIM | =| TR op il TE
L = oo j‘§ c=]3L9




1€\ s | esse Le ce\ L3S 696 6\ 66\ R
53 16 Yeve | ol 651\ <¥s cl6 1901 g9 Sy
se oo | qlee | <o 3el ev | ge8 | <os L 4
do) ’v | csle S5 o Shy O6L 068 o6 9e -1
, 4 6¢0¢ Is 90 65+ csL 613 59 Sg |
L¥gi QW cor | csv SLL 998 08 ¢c -~
JRte] A f Ll SOL ¢Sl 4 ¢ |
v 638C L6es SlS =15 “
] 60C g6 K2R 4 c
, S05 Y Ley 6OY 69¢ Y G|
| 3 vve 1% o] SL Yee L¥) 03 _
| 9 % | o 9% o glLe cs St S0
w <9¢ <l 1s34) <t v 9 lge Zi 14 co
w cee - S - S 6¢ 15949 sve | 1seuy o\ o) O.mn«,.w%ma —
.A_wmw Lich mopmwum »ozm_am mo_mwum moﬁmmam zmzmw.am muwn#m »czxam mo—mmum H el
S394YHIS10
Y6 - &N | 3%&%0\,
Wvd NvnSo¥




v69 - AN WG NVHOOYD - dVW VIV J9VNIVIQ

IL\IA A/ |
7 04.4 D
izl \ Q
oyesid V\.\WA m b

s
'\.i S s: 1 d
W7 ¥ N
[ R A\ P i\
%~ A e R N Y
i \ .._.43 anes  geer o s
i mwﬁd\ o ff . .o...-us A \ 4
e i l\\\ o
m‘ PR T e
< < . .
J N e D 1AM ..)
</ S N 7 g ' -
J , S i % : o, o= o -
ﬂm—!snﬁu. J/ A ' - ﬁ 1 y et suokl wung? /
ey o 2 gl z ﬂ Q ( .
aval s mh

g e e A (
~g =
bdiiday * O AW,\ L -_.33.252\\ _
- 4

} \ >, .
> iR o7 & B
anenbey Y J Eﬂ,
et O avn] @\(}\ \\ -gi0) ¥ !
,..fnﬂc oh_ﬁ_“-ah"-m .. u.:!uz:ub.xb 3 o:-:o:-u:--::&ovM
T \ . :n:do/.w,« u::.::.uz -, . wiewyeg 3
=< — ! 7 ¥ coon= A L
! R i 5 !
/Y ) g * Ry ¥ | foneiE 110418 - N
svry POVISS \ e a o~ ! ~ - - u‘r\ ~ }
Yoot ] - - - :

5Y ’ , £\ 7~y pe—— Tt 2
K&\Am\ &,r“ 2 gl ..“\w< el T S N\ .%.ﬁmﬂ

,., b ; A N\ A\
e, _—

N1SY8ans
¥I0AW3SIY YALVTILLS




oy ane

mw_.»,. e

% STREAMS TRIBUTARY 10 LAKE ONTARLO
04256500 §TILLHATER RESERVOIR NEAR BEAVER RIVER, NY

LOCATION. --Lat 43°$3'50", lon! 75°03°'08", Herkimer County, Hydrologic Unit 04150101, in gatehouse st Stiliwater
ga- QSE::IV.P River, 2.5 mi (4.0 km) upstream from Moshier Creek, and 7.5 mi (12.1 km) west of Beaver River
{11 ce.

DRAINAGE AREA.--172 mi? (445 kal). :

PERIOD OF RECORD.--May 1908 to current year. Prior to February 1925, monthend contents only, published in WSP
1507, February 1925 to September 1937, published in WSP 824.

GAGE. - -Nonrecording gage read once daily and prior to reservoir gate changes. Datum of gege is National Geodetic
Vertical Datum, adjustment of 1912. . .

REMARKS . --Reservoir originally formed about 1885; enlarged at various times and in 1974 enlarged to a usable ca-
pacity of 4,623 mil £t? (131 hm’) between elevations 1,650.3 ft (503.01 m) and 1,679.3 ft (S11.85 m) (top of
24-inch €lashboards in place throughout year). Elevation of gate sill of lowest outlet, 1,042.3 ft (500.57 m).
Capacity below elevation 1,650.3 £t (503.01 m), 90 mil ft? (2.55 hm?), is included in records presented herein,
but is not ordinarily available for relesse. Reservoir is used to regulate flow of Beaver and Black Rivers for
flood control, power development, and general public welfsre.

EXTREMES FOR PERIOD OF RECORD.--Maximum observed elevation, 1,680.08 ft (512.088 m) May 20, 1969, contents, 4,939
:il‘;t; lzg ??;)ﬂ.gini-un observed since first €illing, 1,644.80 ft (501.335 m) Mar. 25-27, 1949, contents,
) t « ).

EXTREMES F?R CURRENT YEAR.--Maximum observed elevstion, 1,679.33 ft (511.866 m) May 2, contents, 4,722 mi) fr?
(134 hm?); mininum observed, 1,059.69 ft (S05.880 m) Mar. 5, contents, 786 mil ft? (22.3 ha’).

Capscity table, current yesr (elevstion, in feet, and
contents, in milllons of cubic feet)

1,658.0 604 1,670.0 2,431
1,660.0 821 1,675.0 3,556
1,665.0 1,518 1,680.0 4,916

ELEVATIONs IN FEET NGvO, waTEQR YEAR QCTOHER 1978 TO SEPTEMBER 1979
INSTANTANEOUS OBSEMVATIONS AT

oav ocY NOV bEC Jan rea AR apR "AY Jun JO UG SEP
i 1666.22 1665.52 1664.16 1666481 10666.93 10660.90 167166 [679.23 1677,83 1674,68 1670,69 1667,38
2 1666.16 16065.43 10660.05 1665.36 1666.04 1660.55 1672.08 1679.33 1677.56 1676,62 1670.06 1667.42
3 1665,9% 1665.37 1666.10 106065.97 18486472 1880.18 1672.83 )679.31 1677,45 676,56 1670.1¢ 1667.61
L 166576 1665038 1666419 1666.38 1646.59 1059.83 1671.52 1679.30 1677,35 1676,e6 1670.22 1667.67
S 1663,52 1605.66 1064.15 1666451 16606.50 1659.69 674,03 1679.30 1677,26 (674,36 670,05 1667.62
6 1665.38 1605.50 1668.10 1666.66 1666.39 1660.56¢ 1676,43 1679,25 1677,13 1676,26 1669.87 1667.60
? 1665.17 1665.01 1666.06 16067405 1666.26 166161 1676,80 679,03 1677,02 167,17 1869,69 1668.26
L 1665.25 1665.31 1663.99 1667.28 1666.14 1662.65 1A75.09 1676.78 1676.88 1474,06 1669.49 1668.65
A 16065.3) 1665.18 1666.11 [667.3% 1666400 1863.02 1675.23 1678.82 1676.78 1673,96 1669.32 1668.90
10 160%.23 1605.07 10660.00 1687.33 1665.86 1863.06 675,57 1678.66 1676.46 1673.85 1669.1% 1668.90
11 1065.,07 1664,95 1664,56 1667.31 )1665.64 1663.780 (675,59 1678.88 1676.53 1671,75 1669.01 16668,97
12 1066.87 1665,00 1664.55 1667.29 1645.46 1066,08 1675.59 1678.82 1676.62 671,65 1668.85 1668.95
13 1664.66 1065.03 1668.52 1667.25 1665.26 1666.32 675,58 [676.80 1676.36 167),5%5 1688.06 1668.%0
14 1066,6]1 1606,90 1666.55 1667.62 1605.0) 16864.62 1675.,6) 1678,80 1676.20 167)1,45 1668,06 (668,86
15 1663.08 1666.78 [666.53 1667.47 1664.7% 864.77 675,80 1678.76 1678,19 1673,33 1668.27 1669.31
16 1665.6) 1666.09 1667.7] 1666459 1664.88 1675.,92 1678.68 1676.11 1673,23 1668.13 1669.45
1? 1665.37 1666,.57 1667.73  3680.34 1666,9% 676,03 1678,61 1676,0) 1673.16 1666.00 1669.80
18 1665.29 166a.0e 1667.70 1660413 1664:95 676,18 1678,56 1675,93 1672.96 1667,87 1669.081
19 1605.16 1664.67 1667465 1603.90 1660.91 1676.39 1678.48 [475,85 (872,77 1867.77 1669.89
2¢ 1605.06 1606.0) 1666.59 1667.57 1603.67 1606.87 676,58 1678,39 167S5,77 1672,59 1667.67 ]669.08
21 1665.02 1664.7S 10660.57 1667.55 1603.4a 1664.83 1676.,79 1670.29 1675.67 1672.60 667,57 1669.93
22 1065,13 1686.07 1666,55 1667.5%5 10061.26 10066.87 677,06 1678,20 1675,57 1672,20 1667.86 1669.99
23 1665.19 1684,55 1064.50 1667.5% 1662.89 1665.01 1677,33 1678,11 1675,63 1672,03 1667,31 1670.10
26 1665.09 16084.40 1664.59 1067.51 1662.57 1665.52 1677.65 1678,01 1675.06 1671.8) 1667.18 1470.1)
3 1065.00 16600.84 15640,76 1667.08 1662.22 166687 (677,95 1677.9% 1875.26 1671,65 1667.18 1670.05
28 1606,90 1664.50 1664.90 )667.8) )661.96¢ 1668.06 1678,21 1677.07 1675.17 1671,65 1667.2% 1669.98
27 1865.01 1064,57 1484,05 1667.36 061,61 10868.76 178,62 1677.82 1675.06 1671,33 1687.36 1669.91
20 1665.22 1664,.087 1667420 166125 1669:23 1676,93 1677,70 674,95 1671,16 1667.06 1669.8)
29 160S.44 1664.30 1667.22 cen 166963 1479.10 1677.73 1670.86 1670.95 [1667.36 1669.82
3 1663,59 1066,27 1667.16 see 1670400 1679.11 1677,646 1670,77 1670,78 1667.39% 1669.92
n 1665,.%6 hdad 1667406 ves  1679.52 e=e  1677.66 ewe  1670,50 1887.69 band
MEAN  1603.28 1604.89 1664.47 1067.13 1664.65 1866,57 )675.9¢ 167617 1672,96  1668,46 1609.12
nAX 1066.22 1665.52 166773 1066.93 1670.52 1679.11 1677,03 1674,68 1670.09 1670.110
nin 1006.6) 1664,27 16004,81 1661.2% 1639.69 071,04 1676.77 1670,50 667,14 1887.38
] 160% 1392 1480 2038 946 2602 4681 4244 3ane 2538 1928 IS
s -43.3 -82.2 *32.9 *207 -4%0 *641 .779 ~163 ~293 -383 -229 188
CAL YR 1978 MEAN 1649.38 MAR 1670.91 wIN 1436.87 219.1
WIR YR 10790 MEAN  1669.37 NAR )679.3) NIN 1039,69 *21.9
¢ Contents, in millions of cubic feet, st 2400 hours on last day of month by interpolstion.

$ Change in contents, squivaleat in cubic feet per second.
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400 STREAMS TRIBUTARY TO LAKE ONTARIO
04258000 DEAVER RIVER AT CROGHAN, NY

LOCATION. --Lat 43°$3°50", long 75°24°'16", Lewis County, Hydrelogic Unit 04150101, on left bank 1,200 fr (366 m)

upstresm fros 3lack Creek, and 0.5 mi (0.8 km) west of Croghan.
DRAINAGE AREA.--294 mil (761 km?).
PERIOD OF RECORD.--September 1930 to current yesr.
REVISED RECORDS.--WSP 759: Drainasge area.

GAGE.--Water-stage recorder. Datum of gage is 806.20 ft (245.730 m) Nationsl Geodetic Vertical Datum of 1929.

REMARKS . - -Recards good. Flow regulated by Stillwater Reservoir (see station 04256500).
this station, flow is further regulated by seversl powerplant ponds. Diurnal fluctuation at low and medium flow.

AVERAGE DISCHARGE.--49 years, 593 ft'/s (16.79 ml/s).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 5,100 ft3/s (144 m®/s) May 21, 1969, gage height, 6.98 ft

Between Stillwster Dam and

(2.128 m); minimum, 11 ft3/s (0.31 m?/s) Jan. 22, 29, Feb. 4, 1967, gage height, 0,63 ft (0.192 m); minimum

daily, 22 ftl/s (0.62 m’/s) July 18, 196S.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 2,110 £t%/s (59.8 m>/s) Apr. 28, gage height, 4.73 ft (1.442 m);

ainimum, 61 ft?/s (1.73 m?/s) Jan. 1, gage height, 1.19 ft (0.363 m); minimum dasily,

Dec. 5.
OISCHARGEs IN CUBIC FEET PER SECONDe WATER YEAR OCTOBER 1978 TO SEPTEMOER 1979
MEAN VaLUES

Oav ocrT NOV o€C JaN FES HARY APR MAY JUN S
1 Jo00 Tie “80 250 899 77 1010 1380 899 238

4 2086 59¢ Se0 %06 T20 865 95% 1320 886 212

h ] k131 432 33 1030 552 872 1010 1070 als 303
&~ 422 209 369 1200 (31} 927 992 1120 636 73

S 480 253 465 1130 558 1310 1210 1100 665 S15

6 510 253 6 1250 1130 1370 1170 1090 690 S00

7 «36 607 432 1300 %2 1190 1110 1670 T6S 293

8 422 61] 460 1110 172 99 1040 15640 REdd 247

9 446 S15 ~85 636 678 970 95S 1160 686 36e
10 so0s 526 505 [ 1% 1 07 99¢ 906 999 75 52
11 490 22 s 152 953 9846 920 879 78% 318
12 519 293 558 927 1010 920 9%l (1%} 702 sl
13 Sel 29) «9%0 Sel T21 607 825 408 8le k1)
1s S0 3s2 547 391 720 668 778 665 $6) ek
13 «27 505 $31 927 To0 958 152 (143} ~22 N
16 Tte 406 «80 1310 680 913 as2 T02 51 36
17 602 289 422 1264 120 a52 948 165 356 413
18 791 m “18 1160 620 785 865 052 S05 520
19 660 sl 665 1070 T60 a1 778 a8 422 S26
20 13 mn 552 621 T80 906 768 1l 36 15
21 72 86 500 708 as9 93s 708 798 “22 65
22 382 369 S10 929 %06 968 Tis 798 406 «80
2) 470 Je0 27 1030 825 906 798 e 267 458
26 o4} 55 173 977 799 408 886 798 261 Sa7
25 N 382 108 %] 7y 11%0 886 733 Joe 648
26 2718 3s2 “0h 899 127 1680 886 Tie 8o 607
27 S26 413 S1S 927 Te6 1500 1360 865 k1) 58S
20 232 622 495 (11 798 1090 1990 684 386 632
29 480 S10 495 816 b 1020 1860 879 62 272
30 S99 04 466 906 cee 970 1Mo 920 25¢ $0S
3n 9 Lol 253 899 e v99 c—- 920 ve- $90
TOTAL 15440 12600 18176 28678 21539 Joeso 30620 28686 1s200 1316$
REAN 498 413 &S57 N9 169 NN 1021 919 S40 .25
NAX 1 Tie 665 1210 1130 1680 199¢ 1560 899 6468
nin 22 25) 108 250 418 08 700 08 26) 23

CAL YR 1978 TOTAL 259277 MEAN 710 MAX 2350 wMin 3)
WTR YR 1979 TOTAL 237884 MEAN 652 MAR 1990 MIN 108
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STABILITY COMPUTATIONS
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AD=A106 087 NEW YORK STATE DEPT OF ENVIRONMENTAL CONSERVATION ALRANY F/6 13/13
NAT!ONAL DAM SAFETY PIOCRAM. CROGHAN DAM {NORTH & SOUTH) (INVEN==ETC(U)
@ KOCHr W M SW DACHS!-"Q-C-OOO

UNCLASSIFIED

==
Fori




ANALYSIS CONDITIONS

Normal conditions; water surface at spillway crest.

Water surface at spillway crest plus ice load of
5,000 pounds per linear foot.

5/2 PMF flow; water surface 8,5 feet over top of
am,

Flood flows; water surface at top of dam.

Normal conditions with seismic coefficient of 0.10.




STABILITY ANALYSIS PROGRAM - WORK SHEET

- INPUT_ENTRY

ANALYSIS CONDITION

Unit Height of Dam (K/ft3) 0 0.‘3 2 3 4 3
Area of Segment No. 1 (£t2) 1 22
Distance from Center of Gravity 2 i
of Segment No. 1 to Downstream
Toe (ft)
Area of Segment No. 2 (ft2) 3 2
* Distance from Center of Gravity 4 g%
of Segment No. 2 to Downstream
Toe (ft)
Area of Segment No. 3 (ftz) § £5,2
Distance from Center of Gravity . 6 ¢4
of Segment No. 3 to Downstream
Toe (ft)
Base Width of Dam (Total) (ft) B BT
Height of Dam (ft) g8 .5
Ice Loading (K/L ft.) 9 5.0
Coefficient of Sliding 10 o.¢5
Unit Weight of Soil (K/ft3) T
(deduct 18) 1N 085
Active Soil Coefficient - Ka 12 0.33
Passive Soil Coefficient - Kp 13 3.0
Height of Water over 14
Top of Dam or Spillway (ft) 3.2% 18.
Height of Soil for Active Pressure (ft) 15 {0
Height of Soil for Passive Pressure (ft) 16.
Height of Water in Tailrace Channel (ft) 17 2
" 'Wefght of Water (K/ft3) 18 0625
Area of Segment No. 4 (Ft2) _ 19
Distance from Center of Gravity cf
Segment No. 4 to Downstream Toe (ft) 20
- Height of Ice Load or Active Water (ft) 46 (.5
(does not include 14) : .
Seismic Coefficient (g) T80 0
RESULTS OF ANALYSIS e
Factor of Safety vs. Overturning (.83 6
Distance Frof Toe to Resultant 6.06 ~67
_ Factor of Safety vs. Sliding -~ /Y 57
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